Docosahexaenoic acid prevents white matter damage after spinal cord injury.
We have previously shown that the omega-3 fatty acid docosahexaenoic acid (DHA) significantly improves several histological and behavioral measures after spinal cord injury (SCI). White matter damage plays a key role in neurological outcome following SCI. Therefore, we examined the effects of the acute intravenous (IV) administration of DHA (250 nmol/kg) 30 min after thoracic compression SCI in rats, alone or in combination with a DHA-enriched diet (400 mg/kg/d, administered for 6 weeks post-injury), on white matter pathology. By 1 week post-injury, the acute IV DHA injection led to significantly reduced axonal dysfunction, as indicated by accumulation of β-amyloid precursor protein (-55% compared to vehicle-injected controls) in the dorsal columns. The loss of cytoskeletal proteins following SCI was also significantly reduced. There were 43% and 73% more axons immunoreactive for non-phosphorylated 200-kD neurofilament in the ventral white matter and ventrolateral white matter, respectively, in animals receiving DHA injections than vehicle-injected rats. The acute DHA treatment also led to a significant improvement in microtubule-associated protein-2 immunoreactivity. By 6 weeks, damage to myelin and serotonergic fibers was also reduced. For some of the parameters measured, the combination of DHA injection and DHA-enriched diet led to greater neuroprotection than DHA injection alone. These findings demonstrate the therapeutic potential of DHA in SCI, and clearly indicate that this fatty acid confers significant protection to the white matter.